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(57) Abstract 

Heat exchanger comprising an inner tube (6), an outer tube (4), first and second end manifolds (8, 10) for receiving 
the ends of the inner and outer tubes, said tubes having sealing grooves (36, 38) plastically formed therein for receipt of 
sealing elements (40, 42) for sealing against adjacent surfaces of the end manifolds, said inner tube including locking 
grooves (44) plastically formed therein for receipt of locking pins (52) which extend into the end manifolds or into clamp- 
ing members (12, 14) for fixing the axial position of the inner tube relative to the end manifolds, thereby clamping the ou- 
ter tube between the end manifold. The heat exchanger is thus assembled without any welding and can be readily disas- 
sembled for cleaning or for use of the components in a different configuration. 
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HEAT EXCHANGER 

This invention relates to a heat exchanger. 

The general object of the present invention 
is to provide a novel heat exchanger structure which 
can be assembled and disassembled in a simple and 
straight forward manner. The components used to form 
the exchanger are easy to form and therefore the 
exchanger is relatively inexpensive to make. The 
parts which are used in the exchanger can be used in 
a variety of ways thus affording a user flexibility 
in the utilization of components. 

According to the present invention there is 
provided a heat exchanger comprising an inner tube, 
an outer tube, first and second end manifolds for 
receiving the ends of the inner and outer tubes, said 
tubes having sealing grooves plastically formed 
therein for receipt of sealing elements for sealing 
against adjacent surfaces of the end manifolds, said 
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inner tube including locking grooves plastically 

formed therein for receipt of locking pins which t 

extend into the end manifolds or into clamping 

members for fixing the axial position of the inner 

tube relative to the end manifolds, thereby clamping 

the outer tube between the end manifolds. 

Preferably/ the end manifolds include 
shoulders against which the ends of the outer tubes 
abut. 

In the simplest arrangement of the 
invention, the inner tube is concentrically disposed 
within the outer tube and the end manifolds are 
provided with ports so that the annular space between 
the inner and outer tubes serves as a jacket 
surrounding the inner tube. A product to be heated 
or cooled in passed through the inner tube. 

By removal of the locking pins, the clamping 
members and or end manifolds can be removed and the 
inner and outer tubes separated so as to provide good 
access for cleaning the various components. The end 
manifolds can be used with tubes of different lengths 
and the clamping members can be used as couplings for 
coupling the exchanger to other conduits and/or 
equipment . 

The invention will now be further described 
with reference to the accompanying drawings in which: 

FIGURE 1 is a longitudinal cross-section 
through a preferred embodiment of the invention, 

FIGURE 2 is a sectional view along the line 

2-2 , and 
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FIGURE 3 is a sectional view along the line 

3-3. 

Figures 1 to 3 show a heat exchanger 2 
constructed in accordance with the invention. The 
heat exchanger comprises an outer tube 4 and an inner 
tube 6 concentrically located within the outer tube 
4. The exchanger includes end manifolds 8 and 10 and 
a pair of clamping flanges 10 and 12. 

The outer tube 4 is preferably formed from 
thin walled material and has grooves 16 and 18 formed 
near ends thereof. The grooves are plastically 
deformed into the wall of the tube by techniques such 
as rolling, pressing or hydraulic forming. This 
avoids the need for thick walled tubes to provide the 
thickness for machining in lathes. Such thickness is 
undesirable both because of cost and as an 
obstruction to heat transfer. The grooves 16 and 18 
receive 0-rings 20 and 22 which form seals with 
rebates 24 and 26 formed in the end manifolds 8 and 
10. The end faces 28 and 30 of the tube 4 bear 
against shoulders 32 and 34 at the ends of the 
rebates • 

The inner tube 6 is formed at either end 
with two grooves 36 and 38 for receipt of 0-rings 40 
and 42. Between the grooves 36 and 38 is formed a 
locking groove 44. The grooves 36, 38 and 44 are 
again plastically deformed into the thin walled tube 
6 so as to again avoid the need for thick walled 
tubes. In the illustrated arrangement, the Q-rings 40 
seal against the inner faces of spigot portions 46 of 
the end manifolds 8 and 10. The end manifolds 
include ports 48 so as to provide fluid communication 
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with the interiors of the manifolds and 
consequentially of the annular region between the two 
tubes 4 and 6. Thus a jacket is formed about the 
inner tube 6 and a heat transfer fluid can be passed 
through the jacket in the usual way. 

The 0-rings 42 bear against the inner faces 
of bores 50 which pass through the flange members 12 
and 14 and form seals therewith. The flange members 
12 and 14 can be used for forming couplings to 
conduits or other equipment • The flange members may 
be provided with male or female threaded parts (not 
shown) to assist in forming these connections. 

The flange portions 12 and 14 are coupled to 
the inner tube by means of U-shaped pins 52, as best 
seen in Figures 2 and 3. The flanges includes holes 
54 through which the legs of the pin 52 pass. As 
best seen in Figure 3, the holes 54 open to the bores 
50 whereby the legs of the pin 52 can enter and 
engage with parts of the grooves 44 formed in the 
inner tube 6. This locks the axial .position of the 
inner tube 6 with respect to the end manifolds 12 and 
14. This effectively prevents axial movement of the 
end manifolds 8 and 10 because internal pressure 
within the manifolds 8 and 10 will cause the 
manifolds to firmly engage the flanges 12 and 14 so 
that the manifolds will be held firmly in position. 
Alternatively, the end faces of the spigots 46 of the 
manifolds can be arranged to bear against the 
adjacent faces of the flanges 12 and 14 so that there 
is no provision for any axial movement of the end 
manifolds. 
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In a modified arrangement^ the flanges 12 
and 14 can be formed integrally with the end 
manifolds 8 and 10. Alternatively the spigots 46 can 
be made longer and the holes 54 for receipt of the 
legs of the pin be provided directly in the end 
manifolds. 

It will be appreciated that the heat 
exchanger of the invention can be assembled from 
components which are very easy to manufacture and 
which do not require specialized skills for their 
production. In particular, machining of grooves into 
thick walled tubes is not required. In addition^ the 
assembly is held together by means of the pins 52 
thereby avoiding the need for welding. It has been 
found from past experience that welding, particularly 
in stainless steel, of thin walled tubes requires 
highly skilled labour and is therefore relatively 
expensive. In addition once the components have been 
welded together, they cannot be separated for 
cleaning. In contrast, with the arrangement of the 
invention, the pins 52 can be removed to thereby 
enable the whole heat exchanger to be disassembled 
for cleaning. Further, a user can utilize standard 
components to make exchangers of different lengths 
and different combinations of materials depending 
upon the end use. 

Many further modifications will be apparent 
to those skilled in the art without departing from 
the spirit and scope of the invention. 
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CLAIMS: 

1. A heat exchanger (2) comprising an inner 
tube (6)/ an outer tube (4), first and second end 
manifolds (8,10) for receiving the ends of the inner 
and outer tubes, said tubes having sealing grooves 
(36,38/16,18) plastically deformed therein for 
receipt of sealing elements (42,40,20,22) for sealing 
against adjacent surfaces of the end manifolds, said 
inner tube including locking grooves (44) plastically 
deformed therein for receipt of locking pins (52) 
which extend into the end manifolds or into clamping 
members (12,14) for fixing the axial position of the 
inner tube relative to the end manifolds, thereby 
clamping the outer tube between the end manifolds. 

2. A heat exchanger as claimed in claim 1 
wherein the clamping members comprise end flanges 
(12,14) which project from cylindrical sleeves having 
bores (50) into which the inner tubes extend. 

3. A heat. exchanger as claimed in claim 2 
wherein the sleeves are formed integrally with the 
end manifolds. 

4. A heat exchanger as claimed in claim 2 or 3 
wherein the sleeves include holes (54) which open to 
said bores (50) and wherein the pins (52) are 
received within the holes (54) and extend into the 
locking grooves (44) . 

5. A heat exchanger as claimed in claim 4 
wherein the pins are snugly received in the holes and 
locking grooves. 
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S, A heat exchanger as claimed in claim 4 or 5 

wherein the sleeves include one of the holes (54) on 
each side thereof and said pins are U-shaped and 
respective legs of the pins are received in the holes 
on opposite sides of the sleeves. 

7, A heat exchanger as claimed in any preceding 
claim wherein the end manifolds include shoulders 
(32,34) against which the ends of the outer tubes 
abut . 

8. A heat exchanger as claimed in any preceding 
claim wherein the inner tube is concentrically 
disposed within the outer tube and the end manifolds 
are provided with ports (48) so that the annular 
space between the inner and outer tubes serves as a 
jacket surrounding the inner tube. 

9^ A method of forming a heat exchanger 

comprising the steps of: 

inserting a first tube (6) concentrically 

within a second tube (4); 

providing sealing elements (42,40,20/22) in 
grooves (36.38,16.18) formed in the ends of the first 
and second tubes; 

locating end manifolds (8,10) at the ends of 
the first and second tubes such that the sealing 
elements form seals therewith; and 

fixing the axial position of at least one of 
said first and second tubes relative to the end 
manifolds by means of removable locking pins. 
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